The coastal area of Bangladesh is one of the most ecologically productive and it contains a rich biodiversity which includes several species that are endemic to this region. Much attention has been focused on ship breaking industries in the coastal areas because of the threat they pose to this thriving biological communities along with their other environmental impacts and the perilous working environment of the workers. The coastal environment of Sitakunda is severely contaminated by various processes related to shipbreaking i.e. the disposal of different toxic wastes into the sea water, deforestation by expanding ship breaking yard, changing land-use pattern and release of toxic substance into the soil. Moreover, the workers of this industry are exposed to an extremely risky and toxic working environment which makes them vulnerable to both physical and psychological disorder as well as to accidental deaths and injury. Still, workers embrace these risks for very poor wages and most of the profits go to the already rich businessmen. Despite various negativities, this industry has gained importance due to the increasing demand of raw material for re-rolling industries and employment opportunities for the people of the coastal areas.
Introduction
World Bank chief economist Lawrence Summers enunciated his opinion in 1991 that "the economic logic behind dumping a load of toxic waste in the lowest wage country is impeccable" (Paul, 2004) . This statement was leaked later in the press. Summers suggested the international trade as a way to deal with the problem of hazardous waste disposal to the developing and underdeveloped countries. Every year about 400 million tons of toxic waste is produced in the world and 98 percent of it is produced by the OECD (Organization for Economic Cooperation and Development) countries (Tom, 1994) . OECD countries consist of 30 developed countries and the USA alone produces 75 percent of hazardous waste. During the 1970s OECD countries started to adopt an environmental movement which increased the cost of hazardous waste treatment and disposal (Michael, 1999) . This increasing disposal cost of waste forced countries to look for alternative options. Then a new waste dumping market in South Asia emerged during the 1990s and at present, this region is the dominant importer of hazardous waste from OECD countries (Ranawana et al, 1996) . South Asian countries are economically backward and burdened by a towering unemployment problem which has compelled them to import hazardous waste. Due to the flexibility of the law enforcement sector, the cost of waste disposal in this region is lower than in developed countries (The Economist, 15 Feb, 1995) . Michael Rauscher, an environmental specialist from University of Rostock's Institute of Economics, stated that less developed countries are willing to accept these toxic wastes for low compensation payments (Zada, 1998) . South Asian countries place higher value on economic development rather than on environmental protection or labor justice. One of the ways of disposing toxic substances has given rise to the ship breaking industry in South Asian countries.
The ship breaking industry flourished in Bangladesh in 1984. Since then the country has developed one of the largest ship breaking industries in the world. National demands for iron, the generation of revenue and employment opportunities for the working poor are the main causes behind the quick growth of this industry. However, the industry causes severe disruption to the natural coastal environment and poses a substantial threat to workers' health. The lack of environmental laws and regulations, as well as occupational health security guidelines, has worsened the situation in Bangladesh.
The ship breaking industry is concentrated along the elongated seabeach of Sitakunda in Chittagong. The local people there are mostly poor and uneducated. As a result, in spite of the frequent deaths and injuries, they are attracted to the working opportunities in the ship breaking industry for their livelihood. Maximum deaths take place from explosion in the oil tanker (Iqbal, 2012) . Moreover the laborers as well as local people suffer from serious diseases caused by air, water and soil pollution caused by this industry.
The industry severely threatens the surrounding natural environment as hazardous wastes are released from the broken ships and dumped into the adjacent area without following any proper waste management system. Consequently, the soil, air and water of the ship breaking areas are severely polluted and the biodiversity of the terrestrial and marine habitat are threatened. Furthermore, trees are cut down to provide space for more recycling projects, which augments the negative impact of this industry on the environment.
Over the last few decades, the concern for the development of an environmentally safe ship breaking and recycling industry, as well as to ensure occupational health safety, has risen. Bangladesh has become a signatory of the Basel Convention which pleas to prevent transport of hazardous substances. Besides, there are an Environment Conservation act, rules and laws which hope to influence the growth of an environmentally sustainable ship breaking industry. However, how much are these laws and regulations followed? The current paper aims to investigate the extent to which this industry is affecting workers and the environment, despite the growing concern, nationally and internationally. It also compiles findings of other researchers into a single platform in the matter of environmental impacts.
Study Area
The ship breaking industry in Bangladesh is concentrated in Bhatiary to Barwalia Upazilla (an Administrative Unit of Bangladesh) of Sitakunda in Chittagong District. The favorable geographical location (22º37´99´´ N Latitude and 91º33´05´´.E Longitude) and the curved shape of the Bay of Bengal has fostered the establishment and flourishing of ship breaking activities in Sitakunda. Figure1: Sitakunda Upazilla (Banglapedia, 2012) 
Methodology
The study was based on the combination of primary and secondary sources of data. The primary data were collected through direct field observations, focused group discussions (FGD), and face to face interviews with a questionnaire survey. Data collection was done in two phases, one of which took place in 2012 and other processes were done in 2015. Groups that were surveyed were laborers, customers, local village victims, NGO officials and ship breaking business owners, and the number of respondents was 50. Secondary data that were collected and analyzed included different journal articles, newspapers, magazines, 39 books, City Corporation data, GO & NGOs and TV reports and documentaries. The tools used were SPSS, MS Excel, Google Earth, ARC GIS 10 and MS Word.
Limitations of the study
The study was constrained by financial limitations. Also, data collection was hindered by respondents' non-cooperation. It was very hard to find respondents because workers and related officials are forbidden to talk about what goes on in these locations. Fearing for their jobs, most of the people denied access to data and interviews.
Results and Findings
The coastal belt at Sitakunda in Chittagong district remains littered with scrap metals stained with toxic chemicals and oils. Deaths and stories of accidents at ship breaking yards are frequent but few get reported officially to the people. Rezwana Hasan, the director of Bangladesh Environmental Lawyers Association (BELA) moved to ban the ship breaking industries in 2009 and the Supreme Court ordered the Ministry of Environment and Forest to take steps against it. Despite these steps, ship breaking activities rose dramatically and the unlawful activities are still going on. At present, there are about 150 ship breaking yards in Sitakunda and 70 of them are operational. More than 25,000 laborers are directly working in the ship breaking yards in Sitakunda (YPSA, 2005) . On the surface, ship breaking seems to be an ideal industry which is boosting the economy of the country. However, at the back of the high wall, piles of metal sheets, rusty pipes and toxic black oil are strewn across the rough ground along the coast of Bay of Bengal near Sitakunda. The ship breaking industry is responsible for the degradation of the coastal environment in Bangladesh. Over the last 20 years, the ship breaking industry has expanded drastically and chaotically; its working conditions are hazardous to the workers' health, and its impacts are hostile towards the environment. The level of ship breaking activities is measured in terms of Light Displacement Ton (LDT). LDT is the weight of the ship without any cargo on the board and it determines the value of a ship. Bangladesh is playing a central role in the growth of ship breaking industries. Around 23% of total LDT ship 40 breaking in the world is done in Sitakunda, which shows Bangladesh's dominance in this sector. Country from 1994 to 2009 (NCSG, 2011 
Figure 2: Ship Recycling Volumes (LDT) by

Impact on Local Workers
To understand the situation in its entirety, it is essential to know the socio-economic conditions of the workers involved in ship-breaking.
Socio-Economic Condition of Ship Breaking Workers
The major portion of laborers (41.75%) falls under the age group of 19-22. Around 11 percent of the labor force is children and minors i.e. under 18 years old. Yet, the entire ship breaking industry publicizes with a sign board on which "no child labor is in this yard" is written. According to the local NGOs YPSA and FIDH, most of the child laborers come from the northern part of the country, which is comparatively backward in economic development. A senior official in charge of inspecting the yards from the Inspection Department for Factories and Establishment denied the accusation of having child labor in ship breaking yards in Sitakunda. He retorted that, "the problem is that, the workers look younger than their actual age and I have never seen child labor in the yards" (Child Breaking Yard Report, 2009 ). This type of comment is an insult to the intelligence of the society. Moving on, laborers whose age exceeds 30 consist of only 10 percent of the workforce due to their lessened physical strength and capability as ship breaking activities is a muscle based work and as a result no female workers is seen on the site.
All workers in the ship breaking yard are male due to the high risk and hard nature of the job. Two thirds of the laborers are married, which entails that they are in charge of supporting their family, whereas the unmarried ones are child laborers who are forced to work to support themselves and their families.
Most of the laborers are from northern Bangladesh due to the underdeveloped economic condition, the lack of employment and education in the region. More than 50 percent of the labor force comes from the northern districts of Bogra, Dinajpur, Rangpur etc. Only onefourth of the labor forces have their hometown in and around the shipbreaking sites that is the southern parts of Bangladesh. The majority of the laborers have brought along their family and rent houses in Sitakunda.
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As far as the educational status of the workers is concerned, it is clear from figure 5 that almost half of the laborers are illiterate and two fifth have just primary level education. Workers with secondary or higher education comprise only 10 percent of the total ship breaking yard workforce. This appalling educational status compels them to work with low wages; also, the ship breaking sector offers fewer opportunities for educated, skilled and expert workers. 
Working Conditions of Ship Breaking Industry Workers
The laborers of the ship breaking industries have to work in a hostile and hazardous environment, with scant facilities. Almost everyone denied that the food, sanitation, housing and working environment can be described as very good. In case of food, three fifth said that the food was not good; one-fifth said that it was good and another fifth said that the food was very bad. In the case of sanitation, 65.84% stated that the facility was very bad. Most of the workers (67.42%) said that their living place and house is not good and only 14.71 said they have good housing facility. In Bangladesh, the most dangerous and risky working place is probably the ship breaking yard. About 3 of every 5 workers and 2 of every 5 workers stated that they have a not good and very bad working environment respectively, in the ship breaking yard of Sitakunda.
The wages of the laborers in the study area vary depending on workers' working hours and individual skill. The cutter group got the highest salary (215 taka per day) due to their nature of their work in terms of risk and importance. The plate group got an average 155 taka, the wire group 175 taka, the hammer group 210 taka and the foreman group 205 taka per day. Only the foreman got monthly salary and their job is less risky and easier than others. 
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It is clear from figure 8 that most of the laborers (62.87%) did not get any facilities, 22.18% got overtime facilities, a meager 5.27% got medical facilities and only 2.17% got increment facilities.
Most workers in the ship breaking industry got very few opportunities for leisure activities as they have to work an average of 10 hours a day to hold their jobs. Most of the laborers passed their leisure time by watching TV while few others enjoy singing, doing sports and going to cinemas. Visiting relatives is the second most popular leisure activity. 
Risk of Death, Injury and Health Hazards
Workers in the ship breaking yard have to work in the hostile environment bearing the tension of sudden death or injuries. The problems they face are the risk of accidental injury and death, the lack of drinking water, the unbearable workload, low wages, the lack of working and safety equipment etc.
The workers of the ship breaking industries have to work in a hostile environment with toxic substances like asbestos, thus they suffered from overall cancer, esophagus cancer, trachea bronchus and lung cancer etc (Wu et al, 2015 and Muhibbulahh et al, 2014) . In case of the injuries and diseases suffered by the workers in the Sitakunda ship breaking yards, the loss of body parts is the most serious one. Among the respondents, 22.31% lost their body organs, 16.97% witnessed spot deaths, and 13.83% suffered from skin diseases, 11.74% suffered from physical weakness and chest pain and 3.26% were affected by cancer. The major causes behind all these sufferings are toxic gas explosion, toxic oil spilling, the lack of safety equipment, too much heat, a polluted environment, sparks and fires, stressful work, the lack of training, smog and dust etc. International Labor Organization (ILO) endorsed a code on occupational safety and health in ship breaking during the 279 th session of the ILO's Governing Body (November, 2000) and it stated that governments should be encouraged to have an inventory of hazardous material related with ship breaking activities. The International Maritime Organization (IMO) also endorsed the workers safety and health safety during ship breaking activities in 1998 at the 43 rd session of the Marine Environmental Protection Committee (MPEC 43) in Norway (Anderson, 2001) . As a signatory of ILO and IMO, Bangladesh is supposed to follow the rules. But most of the ships breaking yards owners do not comply with these regulations and government officials also turn a blind eye to these anomalies. The workers are not even properly compensated for their injuries and health conditions caused by the unsafe and unhealthy conditions in the ship breaking yards. Only 1 in 5 workers got complete medical treatment facilities while more than half injured workers got medical treatment for the first 2 or 3 days. One fifth of them got leave without any payment or compensation. Moreover, after recovery, most did not get their job back or were not provided with any kind of rehabilitation facility. Table 1 summarizes the hazards and risks that laborers of ship breaking yards face constantly while working. Although the owners of these ship breaking yards were supposed to provide all kinds of treatment cost, rehabilitation and safety measures, the workers were left all alone on their own.
The Impact of Ship Breaking Activities on the Coastal Environment in Sitakunda
Unfortunately, the coast of Bangladesh is highly vulnerable to natural processes and anthropogenic activities (MEA, 2005; CZP 2005) . Recently, concerns have risen regarding the impact of ship breaking industries on the coastal areas. Ships in Sitakunda are dismantled on the intertidal zone with low lying beach which discharges liquid, gaseous and solid pollutants (Demaria, 2010; Hossain and Islam, 2004; Islam and Hossain, 1986; Zou and Wei, 2010) . It is impossible to prevent oil pollution and other liquid as well as solid contamination. The coastal soil, water and biodiversity are now highly degraded due to the unregulated ship breaking activities.
Deforestation and Land Use Pattern Change
Ship breaking industries flourished in Bangladesh due to the low dismantling cost, relaxed law enforcement and low labor costs. Ship breaking yards were present in 3.45 km strip of Sea beach in Sitakunda in 1989 which expanded to 12.78 km in 2010, which is 300 percent increase in coverage. The areal coverage also rose from 367 hectares in 1989 to 1,133 hectares in 2010, which also saw more than a 300% rise. These figures clearly indicate the ever-increasing expansion of ship br pa 
Physical-Chemical Properties of Soil and Water of Sitakunda Ship
Breaking Area Trace metal concentration and physical-chemical properties studies help to find out the pollution trends and status of affected areas (Froster and Wittman, 1981) . The trace metal concentration is higher than normal in the sea beach soil and water of Sitakunda ship breaking areas (Siddiquee et al 2009) .
The trace metal and toxic substance concentration in the ship breaking areas of Sitakunda were found at higher levels than those recommended by GESAMP (Joint Group of Experts on the Scientific Aspects of Marine Pollution) in soil and water (YPSA, 2012) .
The following table shows the trace metal concentration in sediments of Sitakunda. This toxic and polluted water and soil in the ship breaking yards of Sitakunda caused the disruption of forest coverage, marine biodiversity, land-use change, coastal erosion, frequent natural disaster and coastal pollution, i.e. the overall environmental degradation was ensued. The fish stock contaminated by toxic oil and trace metallic substance were then consumed by the people. It gave rise to human health hazards through a process called bio-magnification. 
Impact on Biodiversity
The higher concentration of trace metal and toxic substances in the environment of the ship breaking yard areas of Sitakunda hampered marine ecology and coastal ecology. The previously mentioned toxic substances impaired primary productivity by killing off the phytoplanktons and zooplanktons of the intertidal zones. In turn, the fish resources degraded severely due to the scarcity of food. Deforestation, polluted water and toxic soil destroyed and degraded the habitat, and thus threatened the growth of biodiversity in the study area. 
Conclusion and Recommendations
Bangladesh is a country with zero mineral resource containing iron. But the country needs a huge amount of iron and steel for construction purposes and industrial development. OECD countries found a very cheap way to recycle their toxic wastes by exporting old ships into the South Asian countries where ineffective law enforcement, low labor cost and low ship dismantling cost makes ship breaking a lucrative business. Bangladesh has become a front runner in breaking old ships. The industry was initiated and it has expanded in Sitakunda at an exponential rate in the last two decades and Bangladesh has emerged as the second largest ship breaking country in the world (Jobaid et al, 2014) . There are no specific rules and regulations of ship breaking activities in Bangladesh (Muhibbullah et al, 2014) to safeguard the workers from accidents, the loss of lives and body parts, and serious health hazards. There is a scarcity of pure drinking water, healthy food, hygiene toilet and good living conditions for workers in the ship breaking yards of Sitakunda, which are direct violations of laborer's rights.
In addition, ship breaking industries have severe impacts on the coastal environment of Sitakunda. Ship breaking activities have dire consequences on coastal biodiversity, soil, water, air, etc. There has been a large ecological imbalance in the study area due to the afore-mentioned activities. The concentration of organic chlorine, pesticides, toxic physical-chemical substance and the presence of toxic materials in the air, water and soil of the coastal areas, signified the level of environmental degradation. The areal expansion of this industry also caused deforestation and agricultural land degradation in the study area.
The ship breaking industries of Bangladesh have a significant contribution to the GDP, and for this reason the ship breaking industry cannot be stopped. The following recommendation has been drawn based on the above discussion for making ship breaking a sustainable and less environmentally unfavorable industry. 1) A sustainable Coastal Zone Management must be adapted to confined ship breaking industries in a particular area of the coast. 2) The government must ban the disposal for toxic waste into the sea and beach soil 3) National and Coastal authorities must comply with the policies of the International Maritime Organization for sustainable and less environment unfriendly ship dismantling. 4) Pre and Post Environmental Impact Assessment must be carried out from time to time to monitor and regulate ship breaking activities. 5) Employers must ensure adequate worker safety, refrain from hiring children and comply with the standards set by the International Labor Organization (ILO). 6) Following the theme "Safety First", every ship has to be inspected properly by an expert team. Only the ships with 'toxic gas and waste free certificate' should be allowed to dismantle. 7) Any kinds of accidents and injury of workers have to be cared for by providing medical facilities, compensation and insurance coverage by the ship breaking authorities. 8) The government has to ensure the stricter law enforcement and minimum environment pollution should be in high concern while making any policies in the ship breaking industry. 9) Government Organizations, NGOs, INGOs and civil society has to come forward and raise their voice to ensure the basic rights of workers and their family. 10) The government has to ensure compliance with the rules and regulations of the International Maritime Organization (IMO) and the "Hong Kong International Convention for safe and environmentally sound recycling of ships".
